It was announced that the first draft of "The Book of Life" had been decoded. Identical headlines were pervasive in the days and weeks that followed, but for most, the meaning of such optimistic statements was unclear. There was also no apparent way to make the information understood.
who understand the rudiments of the language, the subtleties of its use are completely lostlike watching a film in another language and not understanding its dark humor or cultural references. This gap is apparent in debates about how many relevant sections, or genes, are found in the human genome. The prevailing theory was that around 100,000 sections of the three billion-word text were important, but with the completion of the genome projects, the number of sections was down to a more modest 30,000. As further inconsistencies are explored, it seems that the number of sections will be closer to 40or 50,000.
For some, the diminished number of projected genes is something of a disappointment. The notion that a mere 30,000 elements could determine nearly all aspects of human diversity and could serve as the blueprint for the construction of life seems a letdown, though it leaves out an enormously important factor. The genes are not elements that operate individually, but rather they network, each as part of an elegant assembly line that produces tissue to build the body or produces a chemical to regulate its processes. Each of these networks has cross-ties and interconnections that significantly increase its complexity.
Thus, the prdcess of modifying the genome is difficult and does not warrant what seems to be latent public fear that blue eyes can be altered or athletic ability increased.
As greater understanding is gained in the study of genomics, there are two important issues that my own research seeks to address. First, that the insights gained through the hard work of the biologists and their colleagues has become more accessible to a broader audience. I would also like to explore ways in which the rudiments of a visual model for the genome might be developed to provide a simple architecture for further discoveries. Table has served as a guiding precedent for visualizing the genome. The table was developed around 1869, when the Russian scientist noticed that by arranging the elements according to chemical properties, an interesting set of groupings and a periodic pattern began to emerge. This revelation provided the basic layout for Medeleev's original periodic table (Fig. 1 ).
Dmitri! I. Mendeleev's Periodic
With the periodic table, Mendeleev sought to report a set of scientific results and insights from the visual ordering.
It is an extremely powerful information graphic that has driven and framed scientific discovery, rather than simply providing elegant representation to scientific data. The organization of the table remains relevant today in its contemporary format (Fig. 2 ). amass enough background in the field to judge which scientific terminology or diagrams serve to confuse rather than inform.
The table is read counter-clockwise, the first letter across the top, the second from the left, and the final from below. I depicted what I thought to be an interesting relationship in how each of the three letter codes were determined predominantly by the first letter, as the last letter was rarely unique (methionine and tryptophan being exceptions). The arrangement does not account for errors that occur during the copying of genetic data, which caused by a basic failing of the machinery, or whether that failing is further induced by something like radiation.
were not, and I had severely underestimated the scope of the data.
One of the problems posed by the first rendition of chromosome 22 is that it is difficult to look at any individual part, and that the visual itself is very flat. This image is taken from an interactive program that allows the user to perform an interactive, nonlinear magnification of the original image. This allows the user to push and pull the space in order to look at specific features without losing the context. Discontinuous perspective is a powerful theme that is also being researched in conjunction with this work. ,. :t:ttt :..,., ,,.L.. : :t :..t -: .. w -: : ,..'. t -: ., i. i. : t ,1 t t t : t w t i. ,, tttt:., lTwTTwT-:l: :twLttwT,.w..tl. :i.ttwTl.,.tt,,ttt.:^.., hmtttlt : t w t :--,. t : ; , i. : t t : :
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The images of chromosome twenty-one (Fig. 8, 9 ) are a measured improvement over that of the twenty-second, with the coding areas colored slightly, and the non-coding areas shown in a lighter shade. The overall texture of the piece remains quite abstract.
Only around 3% of the human genome is believed to be "coding," Thus, 97% of the letters are essentially unused and left over from the evolutionary process. A gene is made up of a series of letters that are read by the machinery of a cell and turned into amino acids and proteins, which in turn will perform functions within the body, whether to build more cells or regulate the body's chem- istry. Chromosome 14 (Fig. 15, pg The images here show SNP data taken from 500 distinct people, then broken into 11 clusters based on sets of SNPs that seemed to change as a group. For each of the clusters, there are patterns in the connections between them and within their adjacent clusters. The important work lies in discerning these patterns. The simplest representation ( Fig. 10 ) connects each line of variation to the other lines. The result is the heavily intertwined form of hairlines, with the variations listed in order of relevance, with more relevant data found towards the bottom, for they are the denser sets of letters. The program takes a set of data as input, and can either run as a Java applet to show the representation in a web browser, or it can output it to postscript format for high-resolution rendering.
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The final image for this data set (Fig. 16, pg . 34) depicts the information most accurately and efficiently. Blocks of related SNPs are grouped together, with the percentage of each particular grouping depicted by the heights within the individual blocks. For each block, the gray lines connect a sequence of letters with the adjacent sequence. The thickness of the gray lines is based on the percentage of how often the two blocks are found adjacent to one another. Using an isometric projection, each block is slightly projected in the z-axis to provide extra room between the blocks that have very little data between them.
GENOME VALENCE
These images (Fig. 11, 12, 13, 18, pg. Mark Twain (Fig. 17, pg Meanwhile, the same sequence moves through the space as a ribbon of text, wrapping itself between the points that it connects. For most nine letter sets, there are three points, corresponding to the three organisms and how frequently that set is found in each. The three points are connected by the three lines on each arc-one for each of the organisms being represented -the outer ring is usually the human, the inner is the fruitfly. legibility could incite the discourse of the more important, and decidedly more human, issues.
LOOKING FORWARD
My research begins with an attempt to find adequate and sophisticated representations for genomic data, but will eventually broaden into issues related to the data represented that have more to do with ethical and cultural impact of where biology could take society over the next century.
Sadly, the issue of human cloning currently dominates media discourse, and by extension, public thought, on the subject of genetics. This is fueled by a reckless minority in the scientific community, and the difficulty in confronting the deeper questions in a brief news story. On several occasions, I have discussed my work with someone who became uneasy, only to ask whether I was interested in being able to alter the human genome. It is a sad assumption that a desire to understand an information space has more to do with a desire to master or manipulate it.
But with the discourse on genetics at its current state, the subtleties of more important issues are lost. For example, how, as a culture, do we handle inundation with the information that will be found within one's genome?
In the same way that there is no one simple "periodic 
